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Esta tese de doutorado será apresentada no formato exigido pelo Programa de 
Pós-Graduação em Ciências Médicas: Endocrinologia. Essa contempla, 
portanto, uma breve introdução em português, três subsequentes artigos em 
inglês e considerações finais em português. O primeiro artigo apresenta 
delineamento de revisão sistematizada de escopo (scoping review), o segundo 
é um protocolo de pesquisa já publicado, e o terceiro, o artigo com os resultados 
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O transplante renal é a melhor terapia de substituição renal atualmente 
disponível para pacientes com doença renal crônica em estágio avançado. 
Quando comparado à diálise, mostra claros benefícios, em especial no que se 
refere à qualidade de vida do paciente e sua sobrevida.  
Entretanto, o ganho de peso excessivo e a obesidade – condições 
extremamente comuns nesses pacientes – são consideráveis fatores de risco 
para perda de enxerto e doenças cardiovasculares, principal causa de óbito 
nesse meio. As possíveis causas envolvidas no ganho de peso após o 
transplante renal incluem a imunossupressão e a mudança de restrições 
alimentares pelas quais o paciente é exposto, uma vez que durante a diálise, a 
dieta é muito mais restritiva. 
Estudos realizados na população em geral, mostram benefícios de 
intervenções intensivas que atuem no estilo de vida e na dieta dos pacientes 
com o objetivo de perda de peso. Nesse contexto, a escolha por dietas 
compostas por alto teor de proteína e baixo índice glicêmico tem mostrado 
resultados interessantes sobre saciedade e emagrecimento. 
Uma vez que no âmbito do transplante renal, a literatura carece de 
esclarecimentos nesse sentido, realizou-se uma revisão de escopo 
sistematizada para verificar o que se tem disponível sobre o tema em questão e 
executou-se um ensaio clínico randomizado com o objetivo de atuar na 





       Capítulo 1 
Introdução 
 
De acordo com a Associação Brasileira de Transplante de Órgãos 
(ABTO), foram realizados no país um total de 5.923 transplantes renais no ano 
de 2018. [1]. O transplante renal é a melhor terapia de substituição renal 
atualmente disponível e, quando comparado à diálise, mostra benefícios 
significativos, especialmente no que se refere à qualidade de vida do paciente e 
à sobrevida do mesmo [2–4]. Entretanto, apesar do aumento da sobrevida em 
relação aos pacientes em diálise, os receptores de transplante renal continuam 
a apresentar aumento de mortalidade quando comparados à população geral [5], 
fato esse que está intrinsecamente vinculado ao desenvolvimento de doença 
cardiovascular [6,7]. 
O ganho de peso excessivo, a obesidade e o diabetes são importantes 
fatores de risco para doenças cardiovasculares em pacientes transplantados 
renais. Diversos estudos mostram que esses fatores podem estar associados 
com o aumento do risco de mortalidade, eventos cardiovasculares e perda do 
enxerto renal [8-12]. A obesidade pré-transplante [13] e a presença de síndrome 
metabólica após o transplante [14] foram estudadas em duas meta-análises 
recentes do nosso grupo de pesquisa e foram associados com piores desfechos 
pós-transplante renal.  
Pacientes submetidos a transplante renal comumente ganham peso no 
primeiro ano após o transplante. Estima-se que ocorra uma média de ganho de 
peso entre 10-35% neste período [15-17]. O aumento de peso excessivo nesse 
primeiro ano é fator de risco primordial para o desenvolvimento de síndrome 
metabólica e diabetes melito pós-transplante [20-22]. As possíveis causas para 
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o ganho de peso após o transplante renal incluem o regime imunossupressor 
(alta doses de corticosteroides) e a mudança de restrições alimentares pelas 
quais o paciente passa, uma vez que durante a diálise, a dieta é muito mais 
restrita [23,24]. Após do transplante, o paciente passa a ter orientações 
dietéticas mais abrangentes do que no período dialítico, no que se refere tanto 
aos alimentos, quanto às opções de bebidas, o que pode ocasionar uma maior 
ingestão energética. Além disso, a melhor qualidade de vida e mudanças no 
apetite decorrentes da normalização da função renal também podem 
desempenhar um papel no aumento de peso [11,23, 24].  
Receptores de transplante renal obesos tem, além do risco aumentado de 
perda do enxerto, maior risco de mortalidade nos doze meses que sucedem o 
transplante, quando comparados a pacientes com peso normal [25]. O ganho de 
peso representa um fator de risco para desfechos negativos potencialmente 
modificáveis, e que deve, portanto, ser alvo de intervenção terapêutica [26]. 
Contudo, não há diretrizes específicas que abordem intervenções clínicas 
sobre a prevenção do ganho de peso e obesidade pós-transplante, 
provavelmente devido à falta de ensaios clínicos randomizados acerca do tema 
[26]. Atualmente as recomendações são embasadas em estudos não 
randomizados, que suportam diferentes posicionamentos com relação a esse 
problema. A diretriz do Caring for Australians with Renal Impairment (CARI) [27], 
sugere que os pacientes devam ser encaminhados a nutricionista para 
prevenção do ganho de peso, e reforça ainda, que esse tratamento deva ter 
avaliações regulares e contínuas. Já as diretrizes do Kidney Disease: Improving 
Global Outcomes (KDIGO) [28] e da United Kingdon Renal Association [29] não 
tem uma postura tão rigorosa: sugerem que a obesidade seja avaliada a cada 
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consulta e que serviços que atuem no controle do peso devam estar disponíveis 
aos pacientes. 
Revisões sistemáticas de ensaios clínicos randomizados mostraram que 
intervenções  que atuaram na nutrição, atividade física e comportamento podem 
ser efetivas na redução do ganho de peso de pacientes obesos da população 
em geral, muito embora os resultados não sejam mantidos a longo prazo [30-
32]. Estudos que realizaram intervenções com maior regularidade, tais como o 
acompanhamento quinzenal durante os três meses iniciais e seguiram o 
monitoramento dos pacientes por, no mínimo, um ano, foram os que obtiveram 
melhores benefícios [33,34]. 
Em pacientes transplantados renais, a literatura acerca de estudos que 
avaliaram os efeitos da intervenção nutricional com relação ao peso corporal nos 
doze meses que sucedem o transplante é escassa e possui resultados 
inconsistentes [35-37]. Além disso, a interpretação dos resultados desses 
estudos é limitada, tendo em vista o desenho dos mesmos: dois estudos não são 
randomizados [35,36] e o terceiro foi elaborado no intuito de avaliar o desfecho 
de dislipidemia [37]. Dessa maneira, faz-se de extrema importância a criação de 
estratégias de intervenções nutricionais que atuem visando à prevenção do 
ganho de peso através do acompanhamento nutricional pós-transplante. 
Uma das abordagens frequentemente utilizadas com o objetivo de perda 
de peso é a redução do valor energético total da dieta, aumentando a sensação 
de saciedade e reduzindo a fome, através da adaptação de alguns alimentos 
[38]. No entanto, essa adaptação é muito complexa, uma vez que o apetite é 
controlado por fatores psicológicos e respostas fisiológicas relacionadas à 
composição, densidade energética e microestrutura dos grupos alimentares [39]. 
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Nesse contexto, cabe ressaltar que alimentos integrais têm sido associados a 
níveis de saciedade aumentados [40-46] e a uma menor secreção de insulina, 
quando comparada à carboidratos refinados [44,46]. Já é bem sabido, também, 
que o total e o tipo de carboidrato determinam os níveis de glicose pós-prandial 
e modulam as respostas da insulina sobre a ingestão alimentar [47,48].  
Uma dieta com baixo índice glicêmico, além de apresentar benefícios 
sobre o peso e a composição corporal, também melhora o controle da glicemia 
[49,50] e desempenha um papel protetor no desenvolvimento de doença arterial 
coronariana [51] e de síndrome metabólica [52]. Uma metanálise que avaliou o 
efeito de dieta com baixo índice glicêmico em pacientes que apresentavam 
sobrepeso e obesidade observou melhores resultados para aqueles pacientes 
submetidos à essa dieta [50]. Além disso, um estudo multicêntrico que avaliou 
1.209 indivíduos com sobrepeso concluiu que uma dieta com leve redução no 
índice glicêmico combinada a um aumento moderado no aporte proteico, foi 
determinante na manutenção do processo de emagrecimento [53]. 
Com relação ao conteúdo proteico da dieta, sabe-se que alguns 
mecanismos são responsáveis pelo efeito benéfico da dieta hiperproteica sobre 
o controle do peso corporal, entre eles o efeito termogênico das proteínas, que 
é superior ao dos carboidratos e dos lipídeos e o seu maior efeito sacietógeno 
em comparação aos outros macronutrientes [54]. Ainda, há evidencias que 
suportam a ideia de que o aumento da saciedade seja parcialmente mediado por 
um efeito sinérgico de hormônios sacietógenos, como o glucagon-like peptide-1 
(GLP -1) e o neuropeptídio Y [55-57]. Por fim, durante o processo de 
emagrecimento, dietas com maior teor proteico, preservam a massa magra, que 
é o principal fator determinante do gasto energético em repouso e de gasto 
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energético total, impedindo assim uma redução excessiva do metabolismo basal 
[58]. Desta maneira, uma intervenção dietética que inclua os benefícios da dieta 
com baixo índice glicêmico e de um maior aporte proteico poderia prevenir o 
ganho de peso observado no primeiro ano após o transplante renal.   
Um recente ensaio clínico randomizado, publicado em 2018, avaliou o 
efeito de uma intervenção nutricional em pacientes submetidos ao transplante 
renal [59]. Mesmo com a realização de doze consultas ao longo de um ano, os 
pacientes randomizados para a intervenção nutricional intensiva não 
apresentaram peso menor do que o grupo controle. No entanto, esse estudo 
apresenta algumas limitações, dentre as quais:  o pequeno tamanho amostral e 
ausência de avaliação do perfil dietético do grupo controle.  
Tendo em vista a escassez da literatura científica acerca desse tema, 
essa tese de doutorado tem os seguintes objetivos: 
- Revisar sistematicamente a literatura existente e descrever os resultados 
dessa busca no formato de uma revisão de escopo (scoping review), com a 
descrição detalhada dos estudos que avaliaram intervenções dietéticas no 
período pós-transplante renal e seus efeitos sobre o peso; 
- Avaliar o efeito de uma intervenção nutricional intensiva, que inclui uma 
dieta hiperproteica e com baixo índice glicêmico, sobre o peso de pacientes 
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Background: Excessive weight gain is a commonly observed within the first year 
after kidney transplantation and it is associated with negative outcomes, such as 
graft loss and cardiovascular events. The purpose of this study is to evaluate the 
effect of a high protein and low glycemic index diet in preventing weight gain after 
kidney transplantation.  
Methods: We designed a prospective, single-center, open-label, randomized 
controlled study to compare the efficacy of a high protein (1.3 – 1.4 g/kg/day) and 
low-glycemic index diet versus a conventional diet (0.8 – 1.0 g/kg/day of protein) 
in preventing weight gain after kidney transplantation. A total of 120 eligible 
patients with 2 months after transplantation will be recruited. Patients with 
estimated glomerular filtration rate through Modification of Diet of Renal Disease 
(MDRD) formula <30 mL/min/1,73m² or urinary albumin excretion >300 mg/24h 
will be excluded. Patients diets will be distributed through simple sequential 
randomization. Patients will be followed for 12 months with 9 clinic appointments 
with a dietitian and the evaluations will include nutritional assessment 
(anthropometrics, body composition and resting metabolic rate) and laboratory 
tests. The primary outcome is weight maintenance or body weight gain under 5% 
after 12 months. Secondary outcomes include body composition, resting 
metabolic rate, satiety sensation, kidney function and other metabolic 
parameters.  
Discussion: Diets with higher protein content and lower glycemic index may lead 
to weight loss because of higher satiety sensation. However, there is a concern 
about the association of high protein intake and kidney damage. Nevertheless, 
there are few evidences on the impact of high protein intake on long-term kidney 
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function outcomes. Therefore, we design a study to test if a high protein diet with 
low-glycemic index will be an effective and safe nutritional intervention to prevent 
weight gain in kidney transplant patients.  
Trial Registration: ClinicalTrials.gov identifier: NCT02883777 (date of 


















Weight gain after kidney transplantation is very often observed and it has 
been reported between 10 to 35 per cent, mainly during the first year after 
transplant [1-4].  Post-transplant overweight and obesity may lead to negative 
post-transplant outcomes, such as graft loss and cardiovascular events [5,6]. In 
addition, weight gain during the first year post-transplantation appears to be a 
risk factor for the development of new-onset diabetes and metabolic syndrome 
[7-9]. The main factors implied in the weight gain in this population are the 
immunosuppressive regimen, the cessation of dietary restrictions associated with 
dialysis, consequent appetite restoration and improvements in quality of life 
[10,11]. 
Data on nutritional management to prevent weight gain after 
transplantation is scarce [12-17]. Moreover, the evidence assessing protein 
requirements in kidney transplant patients is also limited [15,18]. High protein 
intake in the early period post-transplant is recommended to match protein 
catabolism, but there is no evidence available regarding long term protein 
requirements of stable renal transplanted recipients [18].  
A high-protein diet is known to be effective for body weight loss and 
subsequent weight maintenance in general population [19-22]. Protein generally 
exerts a better satiety effect than carbohydrates and lipids [23 -25]. During the 
process of weight loss, a high protein diet preserves lean body tissue, which is 
the major determinant of resting and 24 hours energy expenditure, which in turn, 
prevents a greater reduction in energy expenditure [23] usually observed in 
individuals undergoing a weight reduction program. Besides, it is well known that 
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a diet with low glycemic index (GI) is determinant of postprandial metabolic 
responses to food intake and also may have beneficial effects on body weight 
and body composition [26-28]. Laresen et al. have shown that a dietary plan with 
moderately high protein associated with a slightly reduced GI leads to weight loss 
maintenance in overweight adults who had lost at least 8% of body weight [29]. 
In this context, we designed a randomized clinical trial in order to evaluate the 




Study design and centers 
This is a prospective, single-center, open-label, randomized clinical trial 
that will include an interventional group (high protein and low GI diet) and a 
control group (usual diet) patients that will undergo kidney transplant at Hospital 
de Clínicas de Porto Alegre, Brazil. The present protocol was written in 
accordance with Standard Protocol Items: Recommendations for Interventional 
Trials (SPIRIT) guideline, completing the SPIRIT checklist, and constructing a 
flow diagram in order to optimize the quality of reporting [30] (Fig 1 and Additional 
file 1).  
 
Inclusion and exclusion criteria 
The study will include kidney transplant recipients who agree to participate 
in the study protocol and provide written informed consent. The exclusion criteria 
will be the following: patients younger than 18 years old, prior transplant, multiple 
organ transplant, type 1 diabetes mellitus, current cancer, women in pregnancy 
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or lactation period, recipients of kidney from living donors, patients with urinary 
albumin excretion >300 mg/24h or estimated glomerular filtration rate through 
Modification of Diet of Renal Disease (MDRD) formula <30 mL/min/1,73m² and/or 
anticipated difficulty of adherence (for example, due to any kind of cognitive 
deficits or dementia). 
 
Sample size 
Sample size calculations were carried out in WINPEPI 11.20 (Brixton 
Health, Israel), based on data from Souza et al [31]. To find out a difference of 
5% in body weight between groups one year after the transplant, considering a 
standard deviation of 8.8%, a significance level of α ≤ 0.05 and a statistical power 
of 80%, the minimum sample size will be 98 patients. But foreseeing possible 
dropouts, we will include 120 patients (60 randomized to each group). 
 
Study Intervention  
Patients will be randomized to:  1) intervention group, which will receive a 
high protein diet (1.3 – 1.4 g/kg/day) with low GI and 2) control group that will 
receive a conventional diet that provides approximately 0.8 – 1.0 g/kg of protein 
intake. All the patients will be followed for 12 months with 9 clinic appointments 
made by a researcher dietitian. The evaluations will include nutritional 
assessment (anthropometrics, body composition and resting metabolic rate) and 





The randomization will be performed through a simple sequential 
randomization plan generated online, using the randomization.com website [32] 




In this clinical trial, blinding of patients and dietitians is not possible, 
because of evident differences between the intervention and control group.  
 
Data collection and timeline 
 
Follow-up evaluation and data collection will be undertaken over two years 
and six months at the Clinical Research Center of the hospital, Porto Alegre, 
Brazil, by trial personnel. All research tests will be assessed at the same day of 
protocol laboratory tests. 
 
Adherence and acceptability 
 
In order to assess diet compliance and safety issues, all participants will 
collect 24-h urine samples to measure albumin, protein, creatinine and urea 
excretion every three months. During the first semester, the subjects will have a 
monthly nutritional visit and during the second semester, patients will be seen at 





 Enrolment Baseline Post-allocation 
TIMEPOINT* -t0 -t1 -t2 -t3 -t4 -t5 -t6 -t7 -t8 -t9 
Eligibility screen X X X X X X X X X X 
Allocation X          
Informed consent X          
Randomization  X         
INTERVENTIONS:  
Nutrition Intervention 
(only intervention group) 





 X X X X X X X X X 
Bioelectrical Impedance  X   X   X X X 
Indirect Calorimetry  X      X   
Laboratory tests X X X X X X X X X X 
Visual Analogue Scale  X      X   
24 hours dietary recall  X X X X X X X X X 
 
Figure 1 -  SPIRIT Diagram. Timepoint of the protocol; -t0 (enrolment); -t1 (baseline); -t2 




Kidney transplant recipients who meet the inclusion criteria and are eligible 
will be invited to participate in this study, two months after the transplant surgery. 
Patients will be randomized to intervention group or control group. Intervention 
group will receive a high protein (1.3 – 1.4 g/kg/day) and low-GI diet (preference 
for foods with a glycemic index ≤55 %, with a daily glycemic load of ≤80 g) and 
control group will receive a conventional diet (0.8 – 1.0 g/kg/day of protein). The 
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protein requirement will be reevaluated 6 months after the baseline. For patients 
that have lost or gained more than 5% of body weight, the diet will be 
recalculated. Intervention and control groups will receive energy-matched diets.  
Demographic and clinical data will be assessed at first visit. Nutritional 
assessment will comprise: a) anthropometric measurements: body weight, height 
[(with calculated body mass index (BMI) (kg/m²)] and waist circumference 
(measured midway between the lowest rib margin and the iliac crest, with flexible, 
no stretched fiberglass tape) and will be performed in each 9 visits; b) body fat 
mass (%): measured by bioelectrical impedance analyzer (In Body 230 – GE 
Health Care), assessed every  three months; and c) resting metabolic rate: 
evaluated by indirect calorimetry (Meta Check 7100 – Metabolic Rate Analysis 
System – KOOR) at baseline and 6 months later. All the nutritional measurements 
will be performed with the patient fasting, wearing light clothing, without contact 
with metals and without shoes.  
Biochemical assessment will include serum and urine creatinine (monthly), 
fasting glycaemia, cholesterol, high density lipoprotein (HDL) cholesterol, 
triglycerides, glycated hemoglobin and uric acid (each three months), high-
sensitivity C- reactive protein (hs-CRP), (baseline and at 6th month) and 24-h 
urine test with albumin, protein, creatinine and urea excretion (every three 
months).  
The diet prescription will be calculated using a nutritional software 
(Nutribase 2007 Clinical Manager software version 7.14). GI will be estimated as 
proposed by the Food and Agriculture Organization (FAO) [33] by using the 
international table – United States Departament of Agriculture (USDA) table [34], 
with glucose as the standard food [35] and considering a daily glycemic load of 
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≤80g. It will be considered 1.3 – 1.4 g/kg/day of protein. Energy intake will be 
assessed by a 24-h recall in 9 visits by the research dietitian. Diet composition 
also will be analyzed using nutritional table by the software Nutribase 2007 
Clinical Manager software version 7.14 and will be made in each visit.  
Two months after transplantation, patients are invited to participate in the 
study protocol and are randomized to intervention or control group. Intervention 
group receives the study diet and the control group receives the conventional 
diet. Both groups visit the center once a month in the first 6 months. After that, 
other two visits are schedule (9th and 12th month). In each visit, both groups are 
submitted to research anthropometric tests and the 24-h recall diet filled. Besides 
the intervention diet prescription after randomization, the research dietitian 
reinforces diet adherence at each visit, but only for intervention group. The 
standard diet adherence reinforcements are more sporadic for control group 
(three to four visits schedule per year) with the standard dietitian of the hospital. 
Thus, intervention group receive 8 diet reinforcements and control group, 3 to 4 
during the study protocol.  
Food intake and adherence to the prescribed diet will be assessed by 24-
h recall. An experienced registered dietitian will implement the recall during a 
face-to-face interview. To assure accurate answers, a photographic album of 
food portions and household measures will be increase the precision of the 
amount of food consumed. A total of nine records over one year will be available 
for each included patient. Besides, the study protocol also includes the collection 
of urinary urea excretion, and add this to the calculation for protein equivalent of 




Satiety levels will be assessed twice through a visual analogue scale 
(VAS) of appetite [36]. This scale will be answered by each patient at home in a 
casual day 2 hours after three main meals: breakfast, lunch and dinner at 




The primary outcome will be weight maintenance and weigh gain under 




The secondary outcomes will consist of: 
a) Body Composition 
Assessed each three months by using bioelectrical impedance analyzer 
(patients with 12 h fasting). 
b) Resting Metabolic Rate 
Evaluated by indirect calorimetry at baseline and 6 months later (patients with 
12 h fasting). 
c) Satiety 
Evaluated twice (baseline and six months later) by visual analogue scale and it 
will be answered 2 hours after three main meals (breakfast, lunch and dinner). 
d) Kidney Function 
Assessed by serum creatinine through estimated glomerular filtration rate 
(MDRD formula) and 24-h urine test with albumin and protein (every three 
months). 
e) Glycated hemoglobin 
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Evaluated each three months. 
f) Lipid Profile 
Evaluated each three months by total cholesterol, HDL- cholesterol and 
triglycerides (with 12 h fasting) laboratory tests. 
g) Inflammation 




Continuous variables with normal distribution will be expressed as mean ± 
standard deviation. Shapiro-Wilk test will be used for normality assessment; 
asymmetrically distributed continuous variables will be expressed as median and 
interquartile range; and categorical variables will be expressed as absolute and 
relative frequencies. For between-group comparisons, Student’s t-test will be 
used for normally distributed variables, and the Mann–Whitney U test for 
asymmetrically distributed variables. A paired t-test will be used for within-group 
analysis of body weight and body composition. The Chi-square or Fisher’s exact 
tests will be used to evaluate associations between categorical variables. The 
generalized estimating equations test with Bonferroni adjustment will be used for 
comparison between variables during the study period. The significance level will 
be set lower than 5%, and all data will be analyzed in SPSS 20.0 (SPSS Inc., 






To the best of our knowledge, this is the first randomized clinical trial that 
will evaluate the impact of a high protein and low GI diet in the weight 
maintenance or weight gain lower than 5% of body weight after kidney 
transplantation. Furthermore, this study will evaluate other relevant parameters 
related to metabolic outcomes, since we hypothesized that this dietetic 
intervention may be able to improve body composition, resting metabolic rate, 
satiety, inflammation, lipid and glycemic profile. 
Importantly, there is still concern related to high protein intake and kidney 
damage, based on some previous studies that showed an association of high 
protein intake with worsening of renal function [37 – 40]. However, there are  
scarcity data on the impact of protein intake on long-term outcomes in kidney 
transplant recipients [40- 43]. Bernardi et al. evaluated a low protein, low lipid and 
low sodium diet in a 12 years follow up study and showed a kidney protective 
effect of this diet [40], but the interpretation of the results are limited and 
controversial. Van den Berg et al. [41] studied the association of protein intake 
with blood pressure, proteinuria, and creatinine clearance in a cross-sectional 
study with 625 renal transplant recipients, and no deleterious effects of the diet 
were identified. Interestingly, in a cohort of 940 kidney transplant recipients, a 
higher protein intake was associated with protection for mortality and graft failure 
[42]. These results were confirmed in a more recent cohort of 604 kidney 
transplant recipients with 7 years of follow up [43]. Said et al. have shown that a 
high protein intake was associated with improvements in muscle mass and with 
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reduced risk of mortality and graft failure [43], suggesting that a relatively high 
protein intake may be beneficial to kidney transplant recipients. 
Other studies evaluating the impact of dietary interventions in kidney 
transplanted recipients show conflicting results, mainly limited by the study 
design [12-14]. Thus, due to lack of high quality evidence data on this issue, there 
is no guidelines recommendation for a specific nutritional intervention to manage 
weight gain and obesity after kidney transplantation [44-46].  
Since it is not possible to blind participants and researchers involved in 
this study, there are possible risks of bias. In order to diminish these risks, we will 
be evaluating standard measurements of weight and others anthropometric and 
laboratory tests. Besides, to reduce the potential for confounding due to 
measurement variability, a single investigator will perform all the measurements 
using the same instruments throughout the study and the same dietitian will 




The trial is ongoing. Forty patients have started the study protocol and 
additional patients are being recruited. 
 
List of Abbreviations  
 
BMI, body mass index; CONSORT, consolidated standards of reporting trials; 
FAO, food and agriculture organization; GI, glycemic index; MDRD, modification 
of diet of renal disease; SPIRIT, standard protocol items: recommendations for 
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Ethics and approval and consent to participate 
 
All procedures will be conducted in accordance with the ethical standards 
for human subject research set forth in the Declaration of Helsinki. Written 
informed consent will be obtained from all patients to be included in this clinical 
trial by main researcher (EFP), who will have access to the final trial database. 
The research project was approved by the Research Ethics Committee of 
Hospital de Clínicas de Porto Alegre (registration number 16–0121) and is 
registered in the ClinicalTrials.gov database under identification number 
NCT02883777. Personal information about potential and enrolled patients will be 
maintained in a database in order to protect patients confidentially. Investigators 
will communicate trials results to participants, healthcare professionals and other 
relevant groups via publication. 
 
Consent for publication 
Not applicable. 
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Aditional File 1. 
 







Title 1 Descriptive title identifying the study design, population, 
interventions, and, if applicable, trial acronym 
Trial registration 2a Trial identifier and registry name. If not yet registered, name of 
intended registry 
2b All items from the World Health Organization Trial Registration 
Data Set 
Protocol version 3 Date and version identifier 
Funding 4 Sources and types of financial, material, and other support 
Roles and 
responsibilities 
5a Names, affiliations, and roles of protocol contributors 
5b Name and contact information for the trial sponsor 
 5c Role of study sponsor and funders, if any, in study design; 
collection, management, analysis, and interpretation of data; 
writing of the report; and the decision to submit the report for 
publication, including whether they will have ultimate authority 
over any of these activities 
 5d Composition, roles, and responsibilities of the coordinating centre, 
steering committee, endpoint adjudication committee, data 
management team, and other individuals or groups overseeing the 






6a Description of research question and justification for undertaking 
the trial, including summary of relevant studies (published and 
unpublished) examining benefits and harms for each intervention 
 6b Explanation for choice of comparators 
Objectives 7 Specific objectives or hypotheses 
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Trial design 8 Description of trial design including type of trial (eg, parallel group, 
crossover, factorial, single group), allocation ratio, and framework 
(eg, superiority, equivalence, noninferiority, exploratory) 
Methods: Participants, interventions, and outcomes 
Study setting 9 Description of study settings (eg, community clinic, academic 
hospital) and list of countries where data will be collected. 
Reference to where list of study sites can be obtained 
Eligibility criteria 10 Inclusion and exclusion criteria for participants. If applicable, 
eligibility criteria for study centres and individuals who will perform 
the interventions (eg, surgeons, psychotherapists) 
Interventions 11a Interventions for each group with sufficient detail to allow 
replication, including how and when they will be administered 
11b Criteria for discontinuing or modifying allocated interventions for a 
given trial participant (eg, drug dose change in response to harms, 
participant request, or improving/worsening disease) 
11c Strategies to improve adherence to intervention protocols, and any 
procedures for monitoring adherence (eg, drug tablet return, 
laboratory tests) 
11d Relevant concomitant care and interventions that are permitted or 
prohibited during the trial 
Outcomes 12 Primary, secondary, and other outcomes, including the specific 
measurement variable (eg, systolic blood pressure), analysis 
metric (eg, change from baseline, final value, time to event), 
method of aggregation (eg, median, proportion), and time point for 
each outcome. Explanation of the clinical relevance of chosen 
efficacy and harm outcomes is strongly recommended 
Participant 
timeline 
13 Time schedule of enrolment, interventions (including any run-ins 
and washouts), assessments, and visits for participants. A 
schematic diagram is highly recommended (see Figure) 
Sample size 14 Estimated number of participants needed to achieve study 
objectives and how it was determined, including clinical and 
statistical assumptions supporting any sample size calculations 
Recruitment 15 Strategies for achieving adequate participant enrolment to reach 







Methods: Assignment of interventions (for controlled trials) 
Allocation:   
Sequence 
generation 
16a Method of generating the allocation sequence (eg, computer-
generated random numbers), and list of any factors for 
stratification. To reduce predictability of a random sequence, 
details of any planned restriction (eg, blocking) should be provided 
in a separate document that is unavailable to those who enrol 




16b Mechanism of implementing the allocation sequence (eg, central 
telephone; sequentially numbered, opaque, sealed envelopes), 




16c Who will generate the allocation sequence, who will enrol 
participants, and who will assign participants to interventions 
Blinding 
(masking) 
17a Who will be blinded after assignment to interventions (eg, trial 
participants, care providers, outcome assessors, data analysts), 
and how 
 17b If blinded, circumstances under which unblinding is permissible, 
and procedure for revealing a participant’s allocated intervention 
during the trial 
Methods: Data collection, management, and analysis 
Data collection 
methods 
18a Plans for assessment and collection of outcome, baseline, and 
other trial data, including any related processes to promote data 
quality (eg, duplicate measurements, training of assessors) and a 
description of study instruments (eg, questionnaires, laboratory 
tests) along with their reliability and validity, if known. Reference 
to where data collection forms can be found, if not in the protocol 
 18b Plans to promote participant retention and complete follow-up, 
including list of any outcome data to be collected for participants 
who discontinue or deviate from intervention protocols 
Data 
management 
19 Plans for data entry, coding, security, and storage, including any 
related processes to promote data quality (eg, double data entry; 
range checks for data values). Reference to where details of data 
management procedures can be found, if not in the protocol 
Statistical 
methods 
20a Statistical methods for analysing primary and secondary 
outcomes. Reference to where other details of the statistical 
analysis plan can be found, if not in the protocol 
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 20b Methods for any additional analyses (eg, subgroup and adjusted 
analyses) 
 20c Definition of analysis population relating to protocol non-
adherence (eg, as randomised analysis), and any statistical 
methods to handle missing data (eg, multiple imputation) 
 
Methods: Monitoring 
Data monitoring 21a Composition of data monitoring committee (DMC); summary of its 
role and reporting structure; statement of whether it is independent 
from the sponsor and competing interests; and reference to where 
further details about its charter can be found, if not in the protocol. 
Alternatively, an explanation of why a DMC is not needed 
 21b Description of any interim analyses and stopping guidelines, 
including who will have access to these interim results and make 
the final decision to terminate the trial 
Harms 22 Plans for collecting, assessing, reporting, and managing solicited 
and spontaneously reported adverse events and other unintended 
effects of trial interventions or trial conduct 
Auditing 23 Frequency and procedures for auditing trial conduct, if any, and 




Ethics and dissemination 
Research ethics 
approval 
24 Plans for seeking research ethics committee/institutional review 
board (REC/IRB) approval 
Protocol 
amendments 
25 Plans for communicating important protocol modifications (eg, 
changes to eligibility criteria, outcomes, analyses) to relevant 
parties (eg, investigators, REC/IRBs, trial participants, trial 
registries, journals, regulators) 
Consent or 
assent 
26a Who will obtain informed consent or assent from potential trial 
participants or authorised surrogates, and how (see Item 32) 
 26b Additional consent provisions for collection and use of participant 
data and biological specimens in ancillary studies, if applicable 
Confidentiality 27 How personal information about potential and enrolled participants 
will be collected, shared, and maintained in order to protect 





28 Financial and other competing interests for principal investigators 
for the overall trial and each study site 
Access to data 29 Statement of who will have access to the final trial dataset, and 




30 Provisions, if any, for ancillary and post-trial care, and for 
compensation to those who suffer harm from trial participation 
Dissemination 
policy 
31a Plans for investigators and sponsor to communicate trial results to 
participants, healthcare professionals, the public, and other 
relevant groups (eg, via publication, reporting in results databases, 
or other data sharing arrangements), including any publication 
restrictions 
 31b Authorship eligibility guidelines and any intended use of 
professional writers 
 31c Plans, if any, for granting public access to the full protocol, 






32 Model consent form and other related documentation given to 
participants and authorised surrogates 
Biological 
specimens 
33 Plans for collection, laboratory evaluation, and storage of 
biological specimens for genetic or molecular analysis in the 
current trial and for future use in ancillary studies, if applicable 
*It is strongly recommended that this checklist be read in conjunction with the SPIRIT 
2013 Explanation & Elaboration for important clarification on the items. Amendments to 
the protocol should be tracked and dated. The SPIRIT checklist is copyrighted by the 
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Há essencialmente dois pontos a serem considerados a partir dos dados 
expostos nesta tese. O fato de que a literatura, em termos de intervenção 
dietética e ganho de peso em pacientes receptores de transplante renal, é 
realmente escassa e questionável, em função da metodologia com limitações e 
amostras pequenas [1-3]. E, em segundo lugar, o fato de que os resultados do 
ensaio clínico randomizado aqui apresentado, a partir de uma intervenção 
nutricional intensiva com base em dieta hiperproteica e de baixo índice glicêmico, 
não demonstraram ser efetivos no manejo terapêutico do ganho de peso após o 
transplante. Ainda, é importante salientar que a exposição dos indivíduos a uma 
dieta hiperproteica não representou qualquer risco do ponto de vista de 
segurança renal. 
Portanto, propõe-se o desenvolvimento de novos ensaios clínicos que 
atuem de forma integrativa no manejo desta condição clínica, mas que 
considerem ainda, outras ferramentas complementares de tratamento, como por 
exemplo: tratamento nutricional em conjunto com terapia cognitivo 
comportamental [4-5], e possivelmente, o uso de fármacos antiobesidade 
adequados que otimizem o processo de emagrecimento destes pacientes 
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